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Abstract:
In the last decade, new computational model environment that includes both discrete and continuous models is getting more attention.One of the most well-
known hybrid approaches is Cellular Potts Model also known as the Glazier-Graner-Hogeweg model, a lattice-based, cellular level computational framework
that accurately describes biological phenomena including stem cell differentiation, tumor growth, cell migration, angiogenesis, cell rearrangement and adhesion.
In this study we use the Cellular Potts Model (CPM) to design a dynamic microenvironment for cellular organization and its functioning at a Nano-scale level.
Particularly we focus on cellular level interactions of neural stem cells grown on a Poly(ε-caprolactone) (PCL)-graphene scaffolds which are proven to provide
better protein and cell adhesion and eventually increase the biological responses of the cells. The interactions such as cell-cell, cell-extracellular matrix adhesion
and cellular motility contribute to the system’s energy given by a function known as Hamiltonian which manages the lattice rearrangement using the stochastic
Monte Carlo’s model by minimizing the energy.
Parameter Description
Surface of neural cells
Perimeter of neural cells
Compressibility of neural cells
Stiffness of neural cells
Cell-cell adhesion
Cell-matrix adhesion
T Motility of the neural cells
A computational approach using Cellular Potts Model for 
simulation of neural stem cells grown in PCL-Graphene 
scaffolds.
Table1:Main parameters and their description
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Fig1.Details of a typical two-dimensional (x-y) CPM configuration.
Each coloured domain represents a single spatially-extended cell. The
detail shows that each generalized cell is a set of cell-lattice sites (or
pixel). Snapshot taken at 2500 MCS
Fig2.a and fig2.b : The same simulation at different MCS ,4500 and 9900
MCS respectively. When comparing with the first figure ,we see that the
cells are moving and distributed in different directions.
Conclusion and Discussion
Limitations of the CPM model are due to lack of  mathematical methods 
available for deriving new laws that correspond to  behaviours of  different 
variables at cellular level. However ,the CPM model is used in various 
biological applications and in our study it is able to analyse the behaviour 
of the  neural cells and their motility and migration from the scaffold.
